EXPANSION   OF   GASES
First series ................................ 1.36623 ;
Second series .............................. 1.36633 ;  .
Third series ............................... 1.36679 ;
Fourth series .............................. 1.36650 ;
That is to say, about ............ ......... 1.3665.
I therefore propose to adopt for the coefficient of expansion of dry air for each degree centigrade between the two fixed points of the thermometer, 0.003665.1
We shall now proceed to take up in succession all the quantities which enter into the calculation of the experiments, in order to obtain an approximate value, at least, for the error each of them may introduce.
The equation
P'd+f> T) H
which applies to the first two series, comprises tho weights P and P' of mercury which can be determined with what may be called absolute precision. Thus the f actor •— ~— cannot introduce any noticeable error arising from its experimental determination.
The factor 1 -\-6T depends upon the expansion of the glass. We have seen that this expansion was determined for each apparatus by direct experiment and it must be admitted to be rigorously exact; besides, since it is very small, a noteworthy ;error in this coefficient would exert no appreciable effect upon the value of the coefficient of expansion of air.
The coefficient of expansion of glass was determined as being a function of the coefficient of expansion of mercury; I have assumed for the latter coefficient the value y^.y — 0.01802, found by Dulong and Petit. Unfortunately, some uncertainty exists regarding the numerical value of this coefficient; in fact, Dulong and Petit gave in their memoir only th© following values:
Expansion of mercury for each degree centigrade between
0° and 100 °, ditto ................ ditto ...... 0° and 200°,
_       ditto ................ ditto ....... 0° and 300°, ^
1 M. Babinet has called my attention to the fact that, adopting for the coefficient of expansion of air the figure 0.36S666. . . , this coefficient may be represented by the very simple fraction -JJ, which is very easy to use in calculations.
103 to rest in melting ice at 66.5 div. before the instrument had been put in [the vapor of] boiling water, and at 66.0 div. after it had been heated. The barometer had changed in a very marked way during the interval, but this change should have produced a movement in the opposite direction.
